Disregulation of mitotic checkpoints and regulatory proteins following acute expression of SV40 large T antigen in diploid human cells.
SV40 large T antigen (T) inactivates the tumor suppressor proteins p53 and pRb, and can induce cells to enter DNA replication at inappropriate times. We show here that T also compromises three cell cycle checkpoints that regulate the entry into and exit from mitosis. Human diploid fibroblasts infected with a retrovirus expressing T displayed an attenuated radiation-induced mitotic delay, were more susceptible to chemical-induced uncoupling of mitosis from the completion of DNA replication, and were more likely to exit mitosis and rereplicate their DNA when mitotic spindle assembly was inhibited. Consistent with altered mitotic checkpoint control, cells expressing T displayed elevated protein levels and/or associated activities of the mitotic regulatory proteins cyclin A, cyclin B, Cdc25C and p34(cdc2). These changes in mitotic control were evident within 5-10 population doublings after retroviral infection, indicating a direct effect of T expression. Cells acutely infected with the T-expressing retrovirus suffered numerical and structural chromosome aberrations, including increases in aneuploidy, dicentric chromosomes, chromatid exchanges and chromosome breaks and gaps. These findings indicate that T rapidly disrupts mitotic checkpoints that help maintain genomic stability, and suggest mechanisms by which T induces chromosome aberrations and promotes the immortalization and neoplastic transformation of human cells.